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VIII. OvJhe tmsioust Stratify of the JZffiuma 
of f>utrid> Marjhes. A ILetter from the 
Rev. Dr. Prieftl’ey to Sir John Ifringte,, 


To Sic JOH N PRINGLE, Baronet. 


OEAft SKR, 

Redd*, Peo. .*.6, IT TTA V I N G pwrlbed* my estperi- 
1773- JPJ meats on different kinds- of air 
con fide rably farther, in feveral refce$s, than I 
had done, when I prefented the taw account of 
them to the Royal Society j- and being- encouraged 
by the favourable notice which the Society ha® 
been pteaffed' to take of them, I fhail continue my 
communications on this fabjeft ;• hut*, without 
waiting for the refolt of a variety of proceflfes* 
which I have now going on, or of other experi¬ 
ments, which I propofe to make; I fhall, from 
time to time, communicate foeh detached 1 articles^ 
as 1 (hall have given the moft attention to, and 
with refpeft to which, I fhall have been the moft 
fuccefsfol in my inquiries. 

Sinee the publication of my papers, I have read- 
two treatifes, written by Dr. Alexander, of Edin¬ 
burgh, and am exceedingly pleafed with the fpirit 
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of phHtrfbphic&l inquiry, which thfey difcover. They 
appear to me to contain many new, cutaous, and 
valuable observations j but one of thfcxohqhMfafit, 
which-he draws from his experiments, I am ifttcit- 
£«d, from my own obfervatiorvs, is HI founded, and 
from the nature of k, mnft be dangerous, I mean 
his maintaining, that there is nothing to be ap¬ 
prehended from the neighbourhood of puttid 
marfhes. 

I was particularly Unprized, to meet with Jfiich 
an opinion as this, in a book inferibed to youifelf, 
who have ib clearly explained the great mtfchiof 
of fuch a fituation, in yobr excellent trfedtife oh 
the difeafes of the army. On this account, l havfe 
thought it not improper, to addrefs to you the fal¬ 
lowing obfervatiems and experiment^, which I 
think clearly demonftrate the fallacy Of Or. 
Alexander’s reasoning, indifputably eftablifh 
your dodlrine, and indeed juftify the appreheirfioiis 
of all mankind in this caie. 

Z think it probable enough, that putrid matter, 
as Dr. Alexander has endeavoured to prove, will 
preferve other fubftanccs from putrefa&ietti; be- 
caufe, being already fatu rated with the putrid 
effluvium, they cannot readily take any more; bot 
Dr. Alexander was not aware, that air thus load¬ 
ed with putrid effluvium is exceedingly ncDaous 
when taken into the lungs. I have lately, however, 
had an opportunity of fully afeertaining how very 
noxious fuch air is. 

Happening to ufe at Caine, a much larger trough 
of water, for the purpofe of my experiments, than 
I had done at Leeds, and not having freih water 
N 2 fo 
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lb near at hand as I had there, I negle&ed to 
change it, till it turned black, and became of- 
fenfive, but by no means to fuch a degree, as to 
deter me from making ufe of it. In this (late of 
the water, I obferved bubbles of air to rife from 
it, and efpecially in one place, to which lome 
Ihelves, that I had in it, directed them; and having 
let an inverted glafs veflel to catch them, in a few 
days I colle&ed a considerable quantity of this air, 
which ifl'ued fpontaneoufly from the putrid water; 
and, putting nitrous air to it, I found that no 
change of colour or diminution enfued, lo that 
it mull have been, in the higheft degree, noxious. 
I repeated the fame experiment feveral times after¬ 
wards, and always with the fame refolt. 

After this, I had the curiofity to try how 
wholelbme air would be affected by agitation in 
this water; when, to my real lurprife, I found, that 
after one minute only, a candle would not burn 
in it; and, after three or four minutes, it was in 
the lame ftate with the air, which had iflued (pon- 
taneoully from the fame water. 

I alfo found, that common air, confined in a glafs 
veflel, in contact only with this water, and with¬ 
out any agitation, would not admit a candle to 
burn in it after two days. 

Thele fa&s certainly demonftrate, that air which 
either arifes from ftagnant and putrid water, or 
which has been for fome time in contact with it, 
muft be very unfit for refpiration; and yet Dr. 
Alexander’s opinion is rendered lb plaufible by 
his experiments, that it is Very poflible that many 
perfons may be rendered fecure, and thoughtleis 
3 of 
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•f danger, in a fituation in which they muft ne- 
ceflarily breathe it. On this account, I have 
thought it right to make this communication as 
early as I conveniently could; and as Dr. Alex¬ 
ander appears to be an ingenuous and benevolent 
man, I doubt not but he will thank me for it. 

That air iffuing from water, or rather from the 
fbft earth, or mud, k at the bottom of pits con¬ 
taining water, is not always unwholefome, I have 
alfo had an opportunity of afcertaining. Taking 
a walk, about two years ago, in the neighbour¬ 
hood of Wakefield, in Yorkfiiire, I obferved 
bubbles of air to arife, in remarkably great plenty, 
from a final!. pool of water, which, upon in¬ 
quiry,, I was informed had been the place, where 
feme perfons had been boring the ground, in order 
to find coaL Thefe bubbles of air having ex¬ 
cited my curiofity, I prefently returned, with a 
bafon, and other vefiels proper for my purpofe, 
and having ftirred the mud with a long flick, I 
loon got about a pint of this air ; and, examining it, 
found it to be good common air; at leaft a candle 
burned in it very well. I had not then difcovered 
the method of afcertaining the goodnefs of com¬ 
mon air, by a mixture of nitrous air. Previous to 
the trial, I had, fufpe&ed that this air would have 
been found to be inflammable. 

I fliall conclude this letter with obferving, that 
I have found a remarkable difference in different 
kinds of water, with refpeft to their effect on 
common air agitated in them, and which I am 
not yet able to account for. If I agitate common 
air in the water of a deep well, near mv houfe in 
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Caine, which is hard, hut cleat and fweet, a candle 
will not burn in it after three minutes. The fame is 
the cafe with the rain water, which I get from, 
the roof of my houfe. But in diftilled water, or 
the water of a fpring-well near the houfe, I mull 
agitate the air about 20 minutes, before it will be 
ib much injured. It may be worth while, to make 
farther experiments, with refpedt to this property 
of water. 

In confequence of tiling the rain water, and the 
well water above-mentioned, I was very near con¬ 
cluding, contrary to what 1 have afferted in my 
printed papers, that common air fuffers a decom- 
pofition by great rarefaction. For when I had 
collected a conftderable quantity of air, which had 
been rarefied about four hundred times, by art ex¬ 
cellent pump made for me by Mr. smeaton, I al¬ 
ways found, that when I filled my receivers with 
the water above-mentioned, though I did it fo 
gradually as to occafion as little agitation as poflible, 
a candle would not burn in the air that remained 
in them. But when I ufed diftilled water, or frefh 
lpring water, I undeceived myfelf. 

I think myfelf honoured by the attention, which, 
from the firft, you have given to my experiments, 
and am, with the greateft refpeft. 

Dear Sir, 

Your moft obliged 

humble Servant, 


LoadoiV7 Dec. r^j. 


J. PRIESTLEY. 

POST- 
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POSTSCRIPT. 

I cannot help expreffmg my furprize, that fo clear 
and intelligible an account, of Mr. smeaton’s 
air-pump, mould have been before the public fo 
long, as ever fince the publication of the forty- 
feventh volume of the Philofophical Tranfac- 
tions, and yet that none of our philofophical in¬ 
ftrument makers fhould attempt the conftru&ion. 
The fuperiority of this pump, to any that are made 
upon the common plan, is, indeed, prodigious. 
Few of them will rarefy more than 100 times, 
and, in a general way, not more than 60 or 70 
times; whereas this instrument muft be in a poor 
ftate indeed, if it do not rarefy 200 or 300 times; 
and when it is in good order, it. will go as far as 
1000 times, and ibmetimes even much farther 
than that; befides, this inftrument is worked with 
much more eafe, than a common air-pump, and 
either exhauits or condenfes at pleafure. In fho-rt, 
to a perfon engaged in philofophical purfuits, this 
inftrument is an invaluable acquifition. I ftiall 
have oeeafion to recite fo me experiments, which 
I could not have made, and which, indeed, I fhould 
hardly have dared to attempt, if I had not been 
poffefl'ed of fuch an air-pump as this. It is much 
to be vvifhed, that forne perfon of fpiidt in the 
trade would attempt the conftrudtion of an in¬ 
ftrument, which would do great credit to himlelf, 
as well as be of eminent fervice to philofophy. 


IX. Farther 



